As immune responses in the CNS are highly regulated, cell-specific differences in IFNγ signaling may be integral in dictating the outcome of host cell responses. In comparing the response of IFNγ-treated primary neurons to control MEF, we observed that neurons demonstrated lower basal expression of both STAT1 and STAT3, the primary signal transducers responsible for IFNγ signaling. Following IFNγ treatment of these cell populations, we noted muted and delayed STAT1 phosphorylation, no detectable STAT3 phosphorylation, and a 3-10-fold lower level of representative IFNγ-responsive gene transcripts. Moreover, in response to a brief pulse of IFNγ, a steady increase in STAT1 phosphorylation and IFNγ gene expression over 48 h was observed in neurons, as compared to rapid attenuation in MEF. These distinct response kinetics in IFNγ-stimulated neurons may reflect modifications in the IFNγ negative feedback loop, which may provide a mechanism for the cell-specific heterogeneity of responses to IFNγ.
Introduction
Interferon gamma (IFNγ), a pluripotent cytokine made primarily by T cells and NK cells, triggers the induction of genes that lead to antiviral and antibacterial responses, and modulates the expression of genes governing immune function, including components of the MHCI and MHCII antigen presentation pathways. IFNγ plays a crucial role in noncytolytic clearance of viruses in the "immune-privileged" environment of the central nervous system (CNS), including vesicular stomatitis virus (VSV) (Komatsu et al., 1996) , measles virus (Patterson et al., 2002 ), Theiler's murine encephalomyelitis virus (Rodriguez et al., 2003) , Sindbis virus (Burdeinick-Kerr and Griffin, 2005) , and West Nile virus (Shrestha et al., 2006) . IFNγ is also crucial for the resolution of some intracellular bacterial infections within the brain (Jin et al., 2004) . However, IFNγ has also been implicated in the immunopathogenesis of demyelinating diseases such as multiple sclerosis (reviewed in Sanders and De Keyser, 2007) , ischemia (Takagi et al., 2002) , and other neurodegenerative disorders, such as Alzheimer's Disease (Bate et al., 2006) . Moreover, IFNγ plays a key role in CNS homeostasis, development, and neurotransmitter receptor expression (Barish et al., 1991; Kraus et al., 2006; Wong et al., 2004) .
Activation of IFNγ-stimulated gene expression occurs via a well-characterized signal transduction pathway (reviewed in Darnell, 1997; Stark et al., 1998) . Briefly, IFNγ binding and subsequent assembly of its receptor complex (consisting of a heterotetramer of IFNγR1 and R2 subunits), stimulates the activation of receptor-associated JAK1 and JAK2 protein tyrosine kinases, resulting in the tyrosine phosphorylation of the cytoplasmic tail of the IFNγR1 subunits. Upon docking to the phosphorylated R1 subunit, signal transducer and activator of transcription (STAT)-1 is phosphorylated on tyrosine 701 (pY701), resulting in its homodimerization. The STAT1 (pY701) homodimer then translocates to the nucleus and binds to Gamma Activated Sequence (GAS) elements within
